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Box No. I Basis of this opinion 


1. With regard to the language, this opinion has been established on the basis of the international application in the language in which it 
was filed, unless otherwise indicated under this item. 


1 1 This opinion has been established on the basis of a translation from the original language into the following language , 
which is the language of a translation furnished for the purposes of international search (under Rules 12.3 and 23.1(b)). 


2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 


a. type of material 




I | a sequence listing 




1 I tablc(s) related to the sequence listing 




b. format of material 




1 I in written format 




1 1 in computer readable form 




c. time of filing/ furnishing 




I | contained in international application as filed. 




I | filed together with the international application in computer readable form. 


1 I furnished subsequently to this Authority for the purposes of search. 




3. | | hi addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed 
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in die 
application as filed or docs not go beyond the application as filed, as appropriate, were furnished. 
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1. Statement 



Novelty (N) Claims 6 and 9 YES 

Claims 1-5,7-8 and 10-29 NO 

Inventive step (IS) Claims NONE . __YES 

Claims 1-29 _ NO 

Industrial applicability (IA) Claims N29 YES 

Claims NONE NO 



2. Citations and explanations: 
Please See Continuation Sheet 
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V. 2. Citations and Explanations: 

Claims 1-5, 7-8 and 10-29 lack novelty under PCT Article 33(2) as being anticipated by Murakami ct al. (US 4563689). 
Referring to claims 1,13, 27: 

Murakami et al. discloses an apparatus that is an ink jet print head ( column 4, linei. 2-5) comprising a plurality of droplet ejection 
devices, each said droplet ejection device including a fluid chamber (FIG. la, element #) having a volume and an ejection nozzle (FIG. 
la, element 14), an electrically actuated displacement device (FIG. la, clement 7 and FIG. Ub, element ) thai moves between a displaced 
position and an undisplaced position to change 

said volume of said chamber as a capacitance associated with the electrically actuated 
displacement device changes in charge between an actuated condition and an unactuated 
condition (column 4, line 67 to column 5, line 8 A voltage applied to both plates of a 
piezoelectric becomes a voltage waveform similar to the charge and discharge characteristics of 
a capacitor), and a first switch (FIG. 10b, elements Tr3, Tr4 that has a first input connected 
to an electric source terminal (FIG. la, element + 3), a first output connected to said electrically 
actuated displacement device (FIG. 10b, element 8), and a first control signal input (FIG. 10b, 
element INPUTB) to determine whether said first input is connected to or disconnected from 
said first output, and an electric source that is connected to distribute an electrical signal to said first 
inputs of said plurality of droplet ejection devices (FIG. 10b, element + V3), and 
a controller that provides respective charge control signals to respective said first 
control signal inputs to control the extent of change in charge on respective said capacitances by 
the time that the respective said first switch connects said electrical signal to the respective said 

electrically actuated displacement device (FIG. 1 Ob.. The corresponding unit that ouputs INPUT 
B and INPUT A signals such as TIME( 14) in FIG. 12). 

Referring to claim 2: wherein said electrically actuated displacement device moves 
between a displaced position and an undisplaced position as a capacitance associated with the 
electrically actuated displacement device changes between a charged, actuated condition and an 
uncharged, unactuated condition ( column 4, line 67 to column 5, line 8. A voltage applied to both 
plates of a piezoelectric becomes a voltage waveform similar to the charge and discharge 
characteristics of a capacitor) and wherein said controller that provides respective charge 
control signals to respective said first control signal inputs to control the extent of charge placed 
on respective said capacitances by the time that the respective said first switch connects said 
electrical signal to the respective said electrically actuated displacement device (FIG. Ua-b). 

Referring to claims 3, 15: wherein each said droplet ejection device also includes a 

second switch (FIG. 10b, element Tr5, TR6 ) that has a second input connected to a discharging 

electrical terminal (FIG. 10b, element -V4), a second output connected to said electrically 

actuated displacement device (FIG. 10b, clement 8), and a second control signal input (FIG. 10b, 

cl ement INPUTA) to determine whether said second input is connected to or discon nected from 
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said second output, and wherein said controller provides respective discharge control signals to 
respective said second control signal inputs to control discharge of the charge on said respective 
capacitances. 

Referring to claim 4: wherein each said droplet ejection device comprises a first 
resistance between said electric source and said electrically actuated displacement device (FIG. 
10b, element VR: The resistor FA connects the electric source + V3 to the piezoelectric S during 
a charge period). 

Referring to claim 5: wherein each said droplet ejection device comprises a second 
resistance between said discharging electrical terminal and said electrically actuated 
displacement device (FIG. 10b, element VR: The resistor VR connects the discharge electric 
source -V4 to the piezoelectric 8 during a discharge period). 

Referring to claim 7: wherein a single resistance is used to charge and discharge a 
respective capacitance (FIG. 10b, element VR). 

Referring to claim 8: wherein a plurality of resistors, voltages and switches are 

connected to each said electrically actuated displacement device and controlled by said controller 

to change the charge on said capacitance ^FIG. lObV 

Referring to claims 10-12: wherein said electrical signal is a controlled voltage signal, a 
controlled current signal, or a constant current (FfG. I Ob, DNPUTA and B). 

Referring to claim 14: wherein said first control signal terminates the connection of said 
constant voltage to said electrically actuated displacement device when the charge on said 
electrically actuated displacement device is at a predetermined value which is less than said 
constant voltage (FIG. 10b and FIG. 1 la-b: Since the amplitude of signal M is equal to the 
subtraction of + V3 to the sum of VCE of Tr3 and WR, the amplitude of signal M is less than 
V3). 

Referring to claim 16: wherein electrically actuated displacement device is a 
piezoelectric actuator (column 4, line 67 to column 5, line 8: A voltage applied to both plates of a 
piezoelectric becomes a voltage waveform similar to the charge and discharge characteristics of 
a capacitor. 

Referring to claims 17-19: wherein said first control signals are controlled to provide 
uiu form droplet volumes or velocities from said plurality of droplet ejection devices or to 
provide predetermined different drop volumes or velocities from different droplet ejection 
devices so as to provide pay scale control (column 3. lines 65-68: Since the ink droplet size can 
be freely changed the drop volumes can be controlled to be uniform or at predetermined value). 

Referring to claim 20: wherein said first and second control signals are controlled to 
connect said electrical signal to respective said electrically actuated displacement devices for 
respective predetermined times (FIG. 9a-b). 

Referring to claim 21 : wherein respective said first control signals arc controlled to 
connect said electrical signal to respective said electrically actuated displacement devices until 
respective said electrically actuated displacement devices achieve respective predetermined 
charge voltages(FIG. lla-b). 

Referring to claims 22-23: wherein said first control signals are controlled to provide a 
voltage that is insufficient to eject a droplet, but is sufficient to move a meniscus of a liquid at an 
ejection nozzle of said droplet ejection device (column 4. lines 13-17.. Said preceding pulse not 
having enough energy for the ink to be ejected from the nozzle). 

Referring to claims 24-25: wherein said first control signals are controlled to inject 

noise into images being printed so as to break up possible print patterns and. banding (column 2, 

lines 37-40: The noise is the satellite droplets). 

Referring to claim 26: wherein said first and second control signals are controlled to 

vary the amplitude of charge as well as the length of time of charge on said electrically actuated 

displacement device for the first droplet out of a droplet ejection device so as to match 

— subsequent droplets (column 6, lines 20-25; Changing the pulse height and width of the pul.seX— 
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Referring to claim 28: wherein said controller includes a field programmable gate array 

on a circuit board mounted to a monolithic body in which said pumping chambers are formed 

(FIG. 12). 

Referring to claim 29: wherein said controller controls said first switch as a function of 

the frequency of droplet ejection to reduce variation in drop volume as a function of frequency 

(column 6, lines 20-25). 



Claims 6 and 9 lack an inventive sicp under PCT Article 33(3) as being obvious over Murakami 
et al. (US 4563689) in view of Nakano el al. (US 5359350). 

Murakami et al. discloses the claimed invention as discussed above except wherein each 
said droplet ejection device has a first resistance that is between said electrical source and said 
electrically actuated displacement device and is external of an electrical path from said 
electrically actuated displacement device to said second switch, and further comprising a second 
resistance that is included in the electrical path from said electrically actuated device to said 
discharging electrical terminal and wherein said discharging electrical terminal is at ground. 
Nakano et al. discloses a driving circuit for an ink jet printing head including a first 
resistance (Fig. 7A, element 29) that is between an electrical source (Fig. 7A, element 33: The 
resistance 29) is connected to the voltage source 33 during the charge period in which the switch 31 
is on) and an electrically actuated displacement device (Fig. 7 A, element 34) and is external of an 
electrical path from said electrically actuated displacement device to a second switch (Fig. 7A, 
element 39), and further comprising a second resistance (Fig. 7 A, element 30) that is included in 

the electrical path from said electrically actuated device (Fig. 7A, clement 34) to a discharging 
electrical terminal that is at gound (Fig. 7A: During the discharge period the discharge current 
from the piezoelectric 34 goes through resistor 30 and transistor 32 to ground. 
Therefore, it would have been obvious for one having ordinary skill in the art at the time 
invention was made to modify the driving circuit disclosed by Murakami et al. such as including 
the first and second resistance as disclosed by Nakano et al. The motivation for doing so would 
have been to be able to adjust the discharging time and the charging time of the piezoelectric 
clement by changing the value of the resistors 30 and 29 as taught by Nakano et al. (column 9, 
lines 20-24). 
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